Abstract: Based on data envelopment analysis model (DEA), this paper constructs a measure function of logistics energy efficiency. Using provincial panel data from 2003 to 2009, it measures logistics energy efficiency in China from perspective of total factor productivity and analyzes the dynamic changes and regional disparity of logistics energy efficiency. The results show that, (1) the average growth rate of energy consume of China logistics is 13.8%, and the output value of that is only 5.7%;(2) The highest efficiency province is Hebei and the lowest is Yunnan which is only 0.3547. (3) The logistics energy efficiency of China in three regions was found while the East is best which 0.815 is, and the West is the worst which is 0.472.
INTRODUCTION
Logistics industry is one of an important industry of energy consumption in China, especially the consumption of refined oil, ranking first in various industries [1] . And more than 90% gasoline and 60% diesel are consumed by it [2] . IPCC 2007 report showed if the energy consumption patterns of logistics industry has no change in future, it would be 80% higher than current in 2030. Therefore, to study China's logistics energy efficiency measures and identify the factors affect energy efficiency of logistics is necessary.
Rarely current studies focused on the following three perspectives: the first was transport area which was the main area of quantitative research about the logistics energy efficiency. For example, Zhu (2004) [3] studied the energy demand of transport, Zhang (2006) [4] constructed a model of transport energy consumption, Lu (2004) [5] studied the energy consumption of the urban transport optimization problems, Li (2008) [6] studied the urban passenger transport energy consumption, etc. Based on the sustainable development theory, the second perspective studied the logistics energy-saving concept, and through the relevant cases given the appropriate recommendations. For example, Wu (2011) [7] studied energy saving of supply management from profit and environment goals, Ubeda (2011) [8] studied a case of logistics energy saving in Eroski, etc. The last perspective focused on multi-objective model of the logistics supply chain and energy efficiency. For example, Frota (2008) [9] designed energy-efficient logistics network using the weighting method, He (2012) [10] using multi-objective evolutionary algorithm to obtain the logistics enterprise *Address correspondence to this author at the Department of Science and Technology, Guilin University of Aerospace Technology, Jinji Road No. 2, Guilin, Postcard: 541004, China; Tel: 0086-773-2295513; E-mail: zhangliguotony@163.com energy Pareto front, and carried out analysis of efficiency border, Zajac (2011) [11] established a logistics warehouse evaluation model of energy consumption, Yang (2012) [12] constructed a container terminal logistics system evaluation model of energy consumption.
Logistics industry contains many various areas, in which existing trade-off effect, so the energy consumption of one area best does not mean the entire industry is best. Qualitative case studies can't expose global issues and theoretical models need to be tested in practical applications. Therefore, from perspective of the logistics industry as a whole explore and empirical methods for energy efficiency industry practical significance will be a better perspective. From perspective of the entire logistics, empirical research methods, analysis of China's logistics, this paper discussed the current state of energy efficiency, and analyzed the influencing factors for the logistics, so that it can provide another reference energy saving idea.
MATERIALS AND METHODOLOGY

Construction of Logistics Energy Efficiency Function
The most used model to measure energy efficiency is CCR-DEA of constant return to scale. To measure logistics energy efficiency, this paper takes input oriented CCR-DEA model which means the output under is certain and the input minimization is need. In this paper the energy efficiency measure function of logistics industry by using CCR-DEA model input oriented is constructed as follows:
We assume that there are n logistics decision-making units (LDMUs), each LMDU j ( j = 1, 2, n) of which transforms a m-dimensional row vector of inputs X j ∈ R + m into a s-dimensional row vector of outputs X j ∈ R + s . The
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standard CCR-DEA model can be explained as the following program.
Based on Charnes-Cooper transformation technique, we can get the input oriented CCR-DEA model as followed:
According to equation (2) (2), we got the redundant input quantity
According to Hu (2006) total factor concept definition of energy efficiency, the energy efficiency measures can be showed as follows:
Variables and data
Variables
The input variables of logistics efficiency measure in current studies input are the follows: He (2006) [13] chooses GDP, consumer capacity, fixed asset investment, road network density, logistics companies' personnel profitability and land investment, labor indicators as input variables; Yu (2010) [14] and Ou (2010) [15] selected logistics investment in fixed assets and current employees; Zhong (2010) [16] and Tian (2009) [17] selected net fixed assets and current employees; [18] selected fixed asset investment, current employees and energy consumption. Based on these studies, this paper selected fixed assets investment of logistics, current employees, and energy consumption as input variables.
Output variables were mainly logistics output, GDP, cargo turnover, passenger turnover. Based on the correlation between the volume of passenger freight and logistics output, avoiding double counted, combined with the energy efficiency studies, this paper selected logistics output as output variables.
Data Sources and Selection
Any current statistical classification has logistics industry; even the most advanced statistical system which names North American Industry Classification System (NAICS) does not set up logistics as a statistical category. 
Energy inputs data of logistics were come from China Energy Statistical. For the missing data in these yearbooks, we referred to the corresponding provinces Statistical Yearbook. As lack of Tibet's energy data, we selected other 30 regions. Using energy conversion factors, we get the standard coal consumption for power generation coal of each regional transportation, storage and postal industry. 
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transportation, storage and postal industry and converted them into 1978 price.
As we can see from Fig. (1) that the consumption of standard coal consumption for power generation coal of logistics industry in China has been an increasing trend 
LOGISTICS TOTAL FACTOR ENERGY EFFICIENCY MEASUREMENT AND ANALYSIS
Energy Efficiency Results
Using equation (1) and (2) (1)
Provincial energy efficiency of the logistics. Table 1 shows the China's logistics energy efficiency of various regions from 2003 to 2009. From Table 1 
Analysis of Energy Efficiency Results
Overall, the energy efficiency trend of China's logistics had been increased first and decreased then upward. For Table 1 and Table 2 , the empirical results can be analyzed from the following three aspects:
There was a positive correlation between economic development and energy efficiency. From Table 2 , we see that energy efficiency of China's logistics followed a downward trend from the eastern to the western which may be due to the economic development. The logistics economies of scale can be better reflected in developed regions where the amount of energy consumption was much lower. At developed regions, the goods could be easier collected and the utilization of conveyance and logistics facilities could be higher. Therefore, energy consumption per unit of output was greater and the energy efficiency was higher.
(2) There is a positive correlation between city logistics development and energy efficiency. From 2004 to 2008, China economy had been a rapid growth, but the logistics energy efficiency preached a downward trend. The reason may be due to city logistics had been a low development during this period. With the economic development, cities expanded rapidly and the amount of city logistics increased fast. As the rapid development of city cars since 2004, severe traffic congestion problems emerged. Continued frequent urban traffic congestion brought a great impact to the city logistics development, which not only led to "the last mile" problems, but also made the urban logistics energy efficiency much lower. Therefore it is an important reason of the dropping of logistics energy efficiency in various regions that urban logistics was inefficiency since 2004.
There is a positive correlation between economic stimulus policies and logistics energy efficiency.
There was an upward trend of logistics energy efficiency in various regions in 2009 which may be related with the Chinese government's stimulus policies. Facing the worst recession, Chinese government put forward a package of economic stimulus plans and began a large-scale investment.
The main areas of the investment were the construction of logistics infrastructure which improved the logistics of energy utilization.
CONCLUSION
According to 30 areas' logistics energy consumption panel data in 2003-2009, the descriptive statistics, total amount of energy consumed changes and regional differences, the relation between energy consumption and output value was studied in this paper. Using the CCR-DEA model, the logistics energy efficiency changes of 30 areas 
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and municipalities in seven years were got and the logistics energy efficiency from eastern, middle and western in a regional perspective was found.
First: the logistics of China's total energy consumption showed a significant increasing trend in the sample years which may be related to the rapid development of China's economy; Second: the average growth rate of logistics energy consumption is much higher than that of the output, which may be related with China's logistics, extensive development patterns. In 2009 the State Council draw "logistics restructuring and revitalization plans" may be for this reason; Third, the logistics energy efficiency had generally increased and then decreased. City logistics development lag may be an important cause leading to the decrease of logistics energy efficiency;
Fourth: From the analysis of the regional perspective, the performance of energy efficiency was eastern better than the middle and middle better than west. The reason may be due to the economically developed eastern, the logistics facilities and equipment rate was higher than the middle and western; the logistics economic scale can effectively be reflected.
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